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PROBLEM TO BE SOLVED: To prevent occurrence of physical and 
electrical damages to wafers against shocks during carrying by 
housing the wafers stacked in a conductive box, inserting spacers 
between the wafers, and placing end cushions at the upper and 
lower ends of the wafers. 

SOLUTION: A wafer container is composed of a closed bottom 
tubular body 2 and cover 3. Wafers 4 are stacked and housed in a 
space 2e of the body 2 with spacer sheets 5 inserted between the 
wafers. The sheet 5 prevents the wafers 4 from contacting each 
other when they are stacked and electrostatic charges from 
generating between the wafers. End cushions 6A and 6B are 
disposed at the top and bottom of the space 2e to avoid direct 
contact of the wafer 4 with the bottom 2a of the body 2 and top 
face ribs 3c of the cover 3. 
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* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the container with which several semi-conductor many wafers consist of conductive ingredients piled 
up and contained, the spacer sheet which intervened between said semi-conductor wafers, and the edge 
cushioning material arranged at said vertical edge of a semi-conductor wafer which piled up several many 
sheets and was contained — since — the receipt structure of the semi-conductor wafer characterized by 
becoming. 

[Claim 2] Receipt structure of a semi-conductor wafer according to claim 1 where said spacer sheet is 

characterized by surface electrical resistance having the conductivity below 106ohms / **. 

[Claim 3] Receipt structure of the semi-conductor wafer according to claim 1 or 2 characterized by said spacer 

sheet being a conductive synthetic paper using the fiber which compound-ized polypyrrole. 

[Claim 4] Receipt structure of a semi-conductor wafer according to claim 1 to 3 where said spacer sheet is 

characterized by having two or more concave sections and/or heights in the field of one [ at least ] of these. 

[Claim 5] Receipt structure of a semi-conductor wafer according to claim 1 to 3 where said spacer sheet is 

characterized by having the cutline deeply cut inside from the perimeter of a spacer. 

[Claim 6] Receipt structure of a semi-conductor wafer according to claim 1 to 5 where said container is 

characterized by surface electrical resistance being below 106ohms / **. 

[Claim 7] It is the receipt structure of the semi-conductor wafer according to claim 1 to 6 which said container 
has a cylinder part for semi-conductor wafer receipt, and is characterized by this cylinder part having the slit 
into which receipt and the pickup arm for carrying out drawing can enter said semi-conductor wafer and said 
spacer sheet. 

[Claim 8] Using one pickup arm in this cylinder part of a container with the cylinder part which has at least one 
slit They are receipt and the drawing approach of the semi-conductor wafer which contains a semi-conductor 
wafer and a spacer sheet, or takes these out from the inside of this cylinder part. Said pickup arm Receipt and 
the drawing approach of the semi-conductor wafer characterized by entering into said at least one slit, and 
containing said semi-conductor wafer and said spacer sheet in said cylinder part by turns, or taking out from the 
inside of said cylinder part. 

[Claim 9] Using two pickup arms in this cylinder part of a container with the cylinder part which has at least 
one slit They are receipt and the drawing approach of the semi-conductor wafer which contains a semi- 
conductor wafer and a spacer sheet, or takes these out from the inside of this cylinder part. Among said pickup 
arms one side It enters into said slit. Among said pickup arms another side It enters into the slit into which one 
[ said ] pickup arm enters, and the same slit or a different slit. Receipt and the drawing approach of the semi- 
conductor wafer characterized by containing said semi-conductor wafer and said spacer sheet in said cylinder 
part, or taking them out from the inside of said cylinder part by turns. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to receipt and the drawing approach of the receipt structure of a 
disc-like semi-conductor wafer, and a semi-conductor wafer, and relates to said receipt structure, and the receipt 
and the drawing approach of having performed breakage prevention of the semi-conductor wafer by the impact 
at the time of conveyance, and generating prevention of static electricity by friction especially. 
[0002] 

[Background of the Invention] Generally a semi-conductor wafer (only henceforth a "wafer") is what started the 
silicon single crystal ingot to disc-like [ thin ], and the path is about 2-8 inches. Circuits, such as much LSI, are 
formed in the front face of this wafer, this wafer is cut for a chip, packaging of these chips is carried out after 
this, and semiconductor devices, such as LSI, are manufactured. 

[0003] By the way, it is carried out in a different location from the process which starts the above-mentioned 
ingot to a wafer, the process which forms a circuit in the above-mentioned wafer, and the process which cuts 
and carries out packaging of this wafer to a chip in many cases. Usually, an exclusive container is used for 
conveyance of the wafer to the location where other processes are performed from the location where a certain 
process is performed. Moreover, since the electrostatic discharge of the front face of a wafer in which the circuit 
was formed is connected with the fall of the yield in many cases, consideration special to the receipt to the 
exclusive container of a wafer is made. 

[0004] Conventionally, many slots are formed in the internal surface of an exclusive container, and the receipt 
structure which pinches a wafer into these slots is known. Moreover, the receipt structure of accumulating a 
wafer into an exclusive container where sequential mediation of the polyethylene film is carried out is also 
known. 

[0005] However, with receipt structure with the exclusive container which formed many slots in the internal 
surface of the above-mentioned container, the impact by the vibration and the unexpected fall at the time of the 
conveyance reaches a wafer through this container directly, and a wafer is damaged physically (dynamically). 
Moreover, with the receipt structure of making a polyethylene film intervening between each above-mentioned 
wafer, a polyethylene film and a wafer move slightly mutually by vibration at the time of conveyance etc. in 
many cases. Static electricity occurs by this jogging, a charge is accumulated in a polyethylene film or a wafer, 
and the circuit formed in the wafer of that discharge is damaged. 

[0006] Moreover, when a help performs receipt of the wafer to an exclusive container, and drawing of the wafer 
from an exclusive container, risk of doing damage to a wafer by an operation mistake etc. is large. For this 
reason, although it is desirable to use a servo mechanism as for receipt and drawing of the above-mentioned 
wafer, when the conventional exclusive container is used, it becomes complicated [ this servo mechanism ]. 
[0007] 

[Objects of the Invention] The purpose of this invention is offering the receipt structure of a wafer having been 
proposed in order to solve the above-mentioned various problems, and the physical and electric damage 
preventive measures of a wafer to the impact at the time of conveyance having been given. Moreover, the 
purpose of this invention is offering the receipt structure of the wafer which can prevent un-arranging [ that both 
will be united in case it is going to take out a wafer and a spacer sheet sequentially from a container as a result 
of a wafer and a spacer sheet contacting in the state of adhesion in a container (namely, tightly) ]. The purpose 
of further others of this invention is offering the approach for drawing from the receipt to the exclusive 
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container of a wafer which suited the servo mechanism, and an exclusive container. 
[0008] 

[Summary of the Invention] the container which consists of a conductive ingredient which several many wafers 
piled up the receipt structure of the wafer of this invention, and was contained, the spacer sheet which 
intervened between said wafers, and the edge cushioning material arranged at said vertical edge of a wafer 
which piled up several many sheets and was contained ~ since — it is characterized by becoming. 
[0009] Said container is really manufactured by shaping by being made from the conductive plastics which 
added the conductive filler, or the conductive plastics which carried out polymer alloy processing. In addition, 
as a conductive filler to add, carbon black, graphite carbon, a carbon fiber, metal powder, a metal fiber, the 
powder of a metallic oxide, the minerals impalpable powder that carried out the metal coat, organic impalpable 
powder, and fiber can be used, and, as for the surface electrical resistance of said container, it is desirable to 
carry out to below 106ohms / **. 

[0010] Said spacer sheet is usually formed with paper, a synthetic paper, a synthetic-resin film, a synthetic-resin 
foam sheet, etc. The spacer sheet may have conductivity and does not need to have it. When said spacer sheet 
has conductivity, as for the surface electrical resistance, it is desirable to carry out to below 106ohms / **. The 
films and foam sheets which added the polyolefine system synthetic paper which distributed conductive fiber, 
such as fiber which compound-ized conductive polymers, such as polypyrrole and the poly aniline, a carbon 
fiber, and metallic-coating fiber, as a spacer sheet which has conductivity, or said conductive filler and antistatic 
agent, such as polyethylene, polypropylene, and polyethylene terephthalate, can be used. 
[001 1] Although the above-mentioned spacer sheet is good also as monolayer structures, such as the above- 
mentioned synthetic paper, and it is good also as laminated structures, such as the above-mentioned synthetic 
paper, the spacer sheet made into monolayer structure is desirable in respect of physical properties etc. in the 
ease of treating. Moreover, the synthetic paper using the fiber which compound-ized polypyrrole is desirable in 
respect of the ease of conductive control, endurance, etc. 

[0012] As for a spacer sheet, it is desirable that 1800 seconds / 100 cc or less, and smooth nature (JIS P81 19) 
are [ 10 or less seconds and dusting characteristics (Japanese CIC method) ] 0.5 micrometers or more less than 
[ particle 200 piece / less than / lOOmmxlOOmm ] for air permeability (JIS P81 17). 

[0013] With the receipt structure of this invention, as mentioned above, in a receipt condition, a spacer sheet 
intervenes between wafers (that is, these are accumulated by turns). Although this kind of stowage container 
may be vacuum-packed the whole container from the standpoint of protection against dust, since that front face 
of a wafer is very smooth, in the condition that Ayr does not exist on parenchyma among both, a spacer sheet 
and a wafer may be stuck and may contact (namely, tightly). For this reason, in case a spacer sheet and a wafer 
are picked out from the container of a wafer in order, the wafer in the condition of having stuck, a spacer sheet, 
and separation have the troublesomeness that it is not usually easy and one spacer sheet [ one ] must be removed 
from a wafer by the help. In receipt and the approach of taking out of the wafer by the automatic control 
mentioned especially later, the condition of the above-mentioned wafer and a spacer sheet of having stuck may 
serve as a failure. In order to cancel such un-arranging, even if it can make a spacer sheet into the structure 
where an adhesion condition with a wafer is not produced from the first, in this invention and an adhesion 
condition with a wafer arises, it can consider as the structure of canceling this adhesion condition easily. That is, 
it can form so that it may have the outline by which said spacer sheet was deeply cut inside from the perimeter 
of a spacer in said spacer sheet so that it might have two or more concave sections and/or heights in the field of 
one [ at least ] of these. In addition, formation of the above-mentioned concave section or/and the height can be 
typically formed by embossing. Moreover, typically, the above-mentioned cutline can be formed by punching 
which gave width of face to the cut or cutline by the cutter. 

[0014] As a material of an edge cushioning material, flexible polyurethane foam, polyethylene foam, 
polypropylene form, polystyrene foam, etc. can be used. Moreover, in order to prevent invasion of dust, 
considering as unicellular foam is desirable and elasticity polyurethane is desirable in respect of buffer nature. 
Moreover, conductivity can also be given to an edge cushioning material and, as for this surface electrical 
resistance, it is desirable to carry out to below 101 lohms / **. In addition, when the edge cushioning material 
does not have conductivity, it is desirable to prepare the spacer sheet which has conductivity between the 
topmost wafer and the lowermost wafer. 

[0015] With the receipt structure of this invention, an edge cushioning material is prepared in the spacer sheet, 
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wafer, and vertical edge which were accumulated by turns as mentioned above, and holds these. As for stress 
(10%), as an edge cushioning material, it is desirable at the time of the compression to adopt the thing used as 
about 0.01-0.6kg/cm2. For example, with urethane foam, it is desirable to adopt what has 0.2-0.4kg/cm2 in 
0.01-0.03kg/cm2 and polyethylene foam, and has the stress of about 0.2-0.6kg/cm2 in polystyrene foam. 
[0016] In the receipt structure of the wafer of this invention by the above-mentioned configuration, while piling 
up a wafer and a spacer sheet by turns and being contained in a container, an edge cushioning material is 
prepared in the vertical edge. Therefore, the impact given to a container by vibration at the time of conveyance 
etc. is absorbed by the edge cushioning material, and a wafer is protected from this impact. 
[0017] Moreover, when a thing with conductivity is used as a spacer sheet, even if it does not generate static 
electricity even if friction arises between a wafer and a spacer sheet or between a wafer and an edge cushioning 
material in the vibration at the time of conveyance, or it generates, it will not stop at the interior of a container. 
Therefore, it does not produce un-arranging [ which was referred to as that the circuit formed in the wafer is 
damaged with static electricity ]. 

[0018] Furthermore, it is stably held by holding the accumulated spacer sheet and the accumulated wafer from 
the upper and lower sides within said container, without each wafer causing a location gap mutually in a 
container. Therefore, breakage by contact of the wafer to a container inside and generating of static electricity 
by friction of wafers can be inhibited still more efficiently. 

[0019] In addition, in order to miss promptly static electricity generated inside the container outside, or in order 
to prevent the effect of the interior of a container on external electric field, as for the surface electrical resistance 
of a container, it is desirable to carry out to below 106ohms / **. 

[0020] In the receipt structure of this invention, it has a cylinder part for wafer receipt for said container, and 
this cylinder part can have the slit into which receipt and the pickup arm for carrying out drawing can enter said 
wafer or said spacer sheet. Thereby, receipt and drawing of a wafer etc. can be performed easily. 
[0021] Moreover, using one or two pickup arms, receipt and the drawing approach of the wafer of this invention 
are receipt and the drawing approach of the semi-conductor wafer which contains a semi-conductor wafer and a 
spacer sheet, or takes these out from the inside of this cylinder part in this cylinder part of a container with the 
cylinder part which has at least one slit, and is applied to a servo mechanism. In using one pickup arm, a pickup 
arm enters into said at least one slit, and contains said semi-conductor wafer and said spacer sheet in said 
cylinder part by turns, or takes them out from the inside of said cylinder part. Moreover, in using two pickup 
arms, one side enters into said slit among these pickup arms. Moreover, another side enters into the same slit as 
the slit into which one [ said ] pickup arm enters, or a different slit between two pickup arms. And with two 
pickup arms, by turns, said semi-conductor wafer and said spacer sheet are contained in said cylinder part, or 
are taken out from the inside of said cylinder part. 

[0022] By receipt and the drawing approach of the wafer of this invention, since a container with the cylinder 
part which has a slit is used, in case a wafer etc. is contained in the cylinder part of a container or a wafer etc. is 
taken out from the inside of this cylinder part, it becomes possible to make the point of a pickup arm enter even 
the interior of a cylinder part. Therefore, in a servo mechanism, wafer number of sheets increases one by one in 
the case of receipt of a wafer, or in case it is drawing of a wafer, it becomes a decrease very [ wafer number of 
sheets ] easy [ control of the above-mentioned pickup arm ] one by one. 
[0023] 

[Example] Hereafter, the example of this invention is explained based on a drawing. The perspective view 
which drawing 1 fractures a part of example of the container (henceforth a "wafer stowage container") used for 
the receipt structure of the wafer of this invention, and is shown, and drawing 2 are the side elevations showing 
the wafer stowage container as a half section, each [ these ] drawing — setting — the wafer stowage container 1 - 
- a disc-like wafer — many ~ it consists of a body 2 of a container of the shape of a closed-end cylinder which 
can be contained in piles several sheets, and a lid 3 put on this body 2 of a container. 

[0024] Body 2b protruded on square-like fundus 2a, in storage space 2e formed of this body 2b, many wafers 
are accumulated and the body 2 of a container is contained. The about several mm bore of body 2b is greatly 
formed rather than the diameter of this according to the diameter of a wafer contained. It is formed in the 
location which covered the end face section from that point at this body 2b, and the slit 2cl to 2c4 allotted to the 
circumferencial direction the 4th grade. These slits 2c 1 to 2c4 have the width method for the ability to enter a 
carrier robot's pickup arm in the receipt and drawing system mentioned later. The location of a slit becomes 
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short and has the desirable stroke of a pickup arm, if it prepares in the center section of one side of a fundus. Of 
course, depending on a system, it may be located on the diagonal line of a fundus. 

[0025] Moreover, 2d of four letter steps of an inclination which constitute partial **** is formed in the upper 
limit peripheral face of body 2b by abbreviation regular intervals, and this can be twisted with inclination slot 
3e formed inside 3d of periphery slots of a lid 3, is aligned in a location, and makes both an engagement 
condition by slight rotation of the body 2 of a container or a lid 3. In addition, although the fundus 2a top face 
(container side inside) of the body 2 of a container serves as the shape of toothing in which two or more 
concentric circular reinforcing ribs project as shown in drawing 2 , these upper limit is located on the same 
field, and can lay a wafer horizontally. 

[0026] On the other hand, the lid 3 is constituted by square case section 3b by which the whole circumscribes 
the shape of the forward square pole to nothing, body 3a, and this body 3a. This body 3a covered body 2b of the 
body 2 of a container, and the lower limit section left a part of fundus 2a of the body 2 of a container, and it has 
covered. Body 3a is making a role of a guidance means in the case of attachment and detachment with a lid 3 
and the body 2 of a container etc. 

[0027] While having formed in the head-lining side of a lid 3 3d of periphery slots in which the upper limit of 
body 2b of said body 2 of a container is accepted, two or more ribs and heights (following, only rib 3c) are 
caudad formed in the location corresponding to storage space 2e of the body 2 of a container in the shape of a 
protrusion concentric circular. These rib 3c is in the condition which equipped the body 2 of a container with 
the lid 3, as shown in drawing 2 , is in the condition which advanced into the upper part of storage space 2e 
slightly, and touches the upper part [ wafer ] of a pile. But in constituting this invention, it is not indispensable 
requirements to prepare rib 3c and to make this advance into storage space 2e that a configuration on which the 
upper part [ wafer / above-mentioned ] of a pile is caudad forced by the inside side of a lid 3 should just be 
taken. 

[0028] It is equipped with said lid 3 by 2d of letter steps of an inclination of body 2b mentioned above, and 
engagement of inclination slot 3e in 3d of periphery slots free [ attachment and detachment ] to the body 2 of a 
container. That is, bolting immobilization will be carried out gradually, a lid 3 being a torsion location to the 
body 2 of a container, and being put on body 2b, and only whenever [ tilt-angle / of inclination slot 3e ] 
advancing to the body 2 side of a container by carrying out predetermined include-angle (15 degrees - 45 
degrees) rotation. In addition, it is become depressed and formed inside and many wafer stowage containers 1 
can be accumulated in the vertical direction by this so that the inferior surface of tongue of the body 2 of a 
container can accept the upper part of a lid 3. In addition, in this example, the conductive polypropylene resin 
below volume-resistivity 200 ohm-cm, and 106ohms of surface electrical resistance and ** was used as a 
material as a wafer stowage container 1 . 

[0029] Next, the mode which contains many wafers in said wafer stowage container 1 is explained, a part of 
drawing 2 which shows the maintenance condition of the perspective view showing the condition that drawing 

3 contained the wafer in the body 2 of a container, drawing of longitudinal section of the body [ in / in drawing 

4 / a wafer receipt condition ] 2 of a container, and the wafer [ drawing 5 ] in the wafer stowage container 1 — it 
is an expanded sectional view. In each [ these ] drawing, many wafers 4 are accumulated into storage space 2e 
of the body 2 of a container, and are contained, and the spacer sheet ( drawing 3 conductive liner sheet of a 
monolayer) 5 intervenes between each wafer 4. 

[0030] Generally, although the wafer had the thing of the magnitude according to the various purposes, such as 
2 inches (about 50mm) - 8 inches (about 200mm) of diameters, thickness 350, and 500, 750, etc. micrometers, 
in the example, the thing of 8 inch size with a thickness of 350 micrometers was used for it. The wafer stowage 
container 1 shown in an example is designed according to this wafer size, and can contain 25 wafers. 
[0031] The spacer sheet 5 acts so that generating of static electricity between wafers 4 may be controlled, while 
wafer 4 comrades prevent the blemish of wafers depended for rubbing as they do not contact directly when a 
wafer 4 is accumulated. For this reason, as for the spacer sheet 5, it is desirable that surface electrical resistance 
forms with the elasticity material below 106ohms / **. In this example, it was made from the polyolefine 
system synthetic paper of 80mm or less of bending resistance as a spacer sheet 5, and what was formed in 230 
micrometers in thickness and 200mm of diameters was used. Moreover, in order that a wafer may maintain a 
clean condition, the dusting characteristics of the spacer sheet 5 must be low. In this example, particle 200 
piece / following [ lOOmmx 100mm ] 0.5 micrometers or more were used for the dusting characteristics 
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(Japanese CIC method) concerned. 

[0032] On the other hand, the edge cushioning materials 6A and 6B are arranged at the topmost part and the 
bottom of storage space 2e of the body 2 of a container. That is, the edge cushioning materials 6A and 6B 
accumulate by turns the wafer 4 and the spacer sheet 5 which were mentioned above, and are arranged in the 
form crowded on both sides of this pile to those both ends. The accumulated wafer 4 does not contact fundus 2a 
of the body 2 of a container, and rib 3 c on the top face of heavens of a lid 3 directly by these edge cushioning 
materials 6 A and 6B. Even when it has moderate impact absorptive power and an impact is given to the wafer 
stowage container 1 , the edge cushioning materials 6A and 6B absorb this, and function on a wafer 4 side as not 
telling. 

[0033] In this example, what processed into 15mm in 200mm of diameters and thickness the flexible- 
polyurethane-foam sheet which has less than [ band electrical-potential-difference damping-time (50%) 1 .4 
second ], consistency (JIS K6401) 27 kg/m3, hardness (JIS K6401) 6.5kgf, and many properties of 40% of 
impact resilience (JIS K6402) was used 8x101 lohms of surface electrical resistance, and below ** as these 
edge cushioning materials 6A and 6B. In addition, about 20 to 60% of the impact resilience of the flexible- 
polyurethane-foam sheet as an edge cushioning material is desirable, and it is used. 

[0034] As mentioned above, 25 wafers 4 make the spacer sheet 5 intervene, are accumulated, and they are in the 
condition which has arranged the edge cushioning materials 6A and 6B at the vertical edge, and as shown in 
drawing 4 , they are stored in storage space 2e of the body 2 of a container. Although illustration is not carried 
out, it is in this condition, and a lid 3 is put on the body 2 of a container, it is equipped, and a wafer 4 is 
contained possible [ conveyance and storage ]. Rib 3c which formed the wafer 4 and the spacer sheet 5 in the 
heavens top face of a lid 3 when [ with the edge cushioning materials 6A and 6B ] it put and equipped with a lid 
3 gives thrust to edge cushioning material 6A. 

[0035] That is, if a lid 3 is put on a torsion location to the body 2 of a container, rib 3c will contact edge 
cushioning material 6A, a lid 3 will rotate, and 2d of letter steps of an inclination by the side of the body 2 of a 
container will engage with inclination slot 3e by the side of a lid 3 deeply in this location. Along with the 
advance to the direction of a laminating of a lid 3, rib 3c forces caudad the edge cushioning materials 6A and 
6B gradually (refer to the void arrow head of drawing 5 ). Where the body 2 of a container is completely 
equipped with a lid 3, thickness contracts the edge cushioning materials 6 A and 6B of each upper and lower 
sides about 10%, it becomes the force in which the stress which this produces is crowded on both sides of the 
wafer 4 by which the laminating was carried out, and a wafer 4, the spacer sheet 5, and the edge cushioning 
materials 6 A and 6B are stably held within the wafer stowage container 1 . In addition, since edge cushioning 
material 6A carries out sliding contact with rib 3c with rotation actuation of a lid 3, it is desirable [ A ] to make 
the front face S smooth so that edge cushioning material 6A may not rotate. 

[0036] In addition, even if the structure where an adhesion condition with the wafer 4 as shown in drawing 6 
(A) and (B) is not produced from the first as a spacer sheet 5, or an adhesion condition with a wafer arises, the 
thing of structure which cancels this adhesion condition easily can be used. The spacer sheet 5 of said 
configuration of that embossing 51 was formed in the front face is shown in drawing 6 (A). Of course, this 
embossing 51 is not limited to forming in the spacer sheet 5 of said configuration, but can also be formed in the 
spacer sheet which does not have conductivity. Moreover, the pattern of embossing 51 can also cancel easily 
this condition of having stuck, even if it does not produce an adhesion condition with a wafer 4 from the first or 
an adhesion condition with a wafer arises, as long as it may be what kind of pattern (for example, pattern of the 
shape of the shape of the shape of a radiation around prolonged from the pattern of the letter of dispersion 
shown in drawing 6 (A), or the core of a sheet, and stripes, and a grid). Although based on the pattern of 
embossing 51, the quality of the material of the spacer sheet 5, etc., as for the appearance thickness of the sheet 
after embossing, it is desirable that they are about 1.1 to 3 times of the thickness of the sheet stock before 
embossing. In addition, when using the spacer sheet with which embossing was formed, the buffer effect by the 
spacer sheet concerned to a wafer can be increased. Although the test which vacuum-packs the container 1 
whole, unpacks a package after this further, and picks out a wafer 4 from a stowage container 1 was performed 
after containing a wafer 4 to the wafer stowage container 1 using the spacer sheet 5 which consists of a 
synthetic paper of the configuration of said example, the wafer 4 and the spacer sheet 5 did not become and 
trouble did not produce the adhesion condition for them in the ejection of a wafer etc. Moreover, although the 
same test as the above was performed using the spacer sheet containing 30 % of the weight of carbon black 
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which gave and produced embossing to which the thickness of the sheet after processing is set to 120 
micrometers on the polyethylene sheet with a thickness of about 50 micrometers, it did not change into the 
condition that a wafer 4 and this spacer sheet stuck. 

[0037] The spacer sheet 5 of said configuration of that two or more cutlines 52 were deeply cut inside from the 
perimeter is shown in drawing 6 (B). Of course, this cutline 52 is not limited to forming in the spacer sheet 5 of 
a configuration of having described above like the case of embossing of drawing 6 (A). Moreover, the pattern of 
a cutline 52 can also cancel this adhesion condition easily, even if it does not produce an adhesion condition 
with a wafer 4 from the first or an adhesion condition with a wafer arises, as long as it may be what kind of 
pattern (for example, the pattern which goes to a core from the perimeter shown in drawing 6 (B) or the pattern 
which goes to a whirl inside from a perimeter). Although based on the quality of the material of the spacer sheet 
5 etc., as for the number of cutlines 52, carrying out to 2-36 is desirable. 

[0038] Next, the case where receipt and the drawing approach of the wafer of this invention are applied to the 
carrier system of a wafer is explained to an example. The perspective view in which drawing 7 shows the 
outline configuration of the receipt and drawing system of a wafer, drawing 8 - drawing 10 are the schematic 
diagrams showing the procedure which carries out the sequential receipt of the wafer in a wafer stowage 
container by this system. In drawing 7 , many wafers 4 have a conveyor 7 top conveyed, and result in the receipt 
process to a container one by one. Moreover, the body 2 of a container for containing a wafer 4 also results in a 
receipt process by another conveyor 8, and it awaits one by one that a wafer 4 is contained. A carrier robot 9 is 
installed between both the conveyors 7 and 8 in a receipt process, and has vacuum adsorption section 9b at the 
tip of the pickup arm 9a. Vacuum adsorption is carried out by this vacuum adsorption section 9b, and the wafer 
4 which has a conveyor 7 top conveyed is contained in the body 2 of a container. Moreover, a carrier robot 1 0 
has the same configuration as a carrier robot 9, and conveys and contains the spacer sheet 5 and the edge 
cushioning materials 6A and 6B which have a conveyor (not shown) top conveyed in the body 2 of a container. 
[0039] Thus, in the receipt and drawing system constituted, edge cushioning material 6B is first contained by 
the carrier robot 10 or handicraft by the body 2 of a container of the empty which has had the conveyor 8 top 
conveyed. Although the spacer sheet 5 is adsorbed by a carrier robot's 10 vacuum adsorption section 10b and it 
is stored in storage space 2e of the body 2 of a container from the upper part, it becomes possible at this time to 
make the spacer sheet 5 to which it stuck enter to a storage space 2e pars basilaris ossis occipitalis by the slit 
(what is shown by agreement 2cl in drawing 7 R> 7) formed in the body 2 of a container of a carrier robot's 10 
pickup arm 10a. A carrier robot's 10 pickup arm 10a is the pars basilaris ossis occipitalis of storage space, and 
after canceling the adsorbed state of vacuum adsorption section 1 0b, releasing the spacer sheet 5 and laying on 
edge cushioning material 6B, it returns to an initial valve position. 

[0040] Next, a carrier robot 9 works and the wafer 4 on a conveyor 7 is adsorbed (refer to pickup arm 9a shown 
with the broken line of drawing 8 ). After moving above the body 2 of a container (refer to pickup arm 9a 
shown as the continuous line of drawing 8 ), The tip of pickup arm 9a is dropped in storage space 2e, and 
adsorption of a wafer 4 is canceled in the location (or location made [ the spacer sheet 5 ] to carry out field 
contact) where it approached on the contained spacer sheet 5 (refer to drawing 9 ). Also in this case, a carrier 
robot's 9 pickup arm 9a becomes possible [ descending ] by slit (agreement 2c3 shows at drawing 7 ) which is 
different in the slit 2c 1 of the body 2 of a container. The downward control in storage space 2e of the above- 
mentioned pickup arm 9a can measure distance with the spacer sheet 5, and can control it by the distance robots 
(photosensor etc.) prepared in vacuum adsorption section 9b to stop a pickup arm 9a tip in the set-up location. 
Moreover, a torque sensor can be prepared in the joint section of pickup arm 9a, torque when a wafer 4 contacts 
the spacer sheet 5 can be detected, and halt control of the pickup arm 9a can also be carried out. The carrier 
robot 9 which canceled the wafer 4 goes up the inside of storage space 2e (refer to drawing 10 ), and stands by 
to an initial valve position for return and the next wafer conveyance. 

[0041] Subsequently, on the wafer 4 within the body 2 of a container, the spacer sheet 5 is laid by the carrier 
robot 1 0 by the same approach, and the laminating of the spacer sheet 5 and the wafer 4 is carried out by turns 
one by one after this by him. If 25 wafers 4 are contained in the body 2 of a container and the spacer sheet 5 is 
placed on it, finally, edge cushioning material 6A will be contained by a carrier robot 10 or handicraft, and a 
receipt activity will be completed by it. When a receipt activity is completed, it is conveyed by conveyor 8, it is 
equipped with a lid 3 at degree process, and receipt of a wafer completes the body 2 of a container. In addition, 
it can also be made to be able to automate with the receipt process of said wafer, and wearing of a lid 3 can also 
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be made into the handicraft by the worker. Moreover, a wafer 4 and the spacer sheet 5 can also be moved with 
the same robot, respectively, and these can also be contained by handicraft. The process which, on the other 
hand, takes out the wafer 4 contained in the wafer stowage container is attained by performing a receipt process 
conversely. 

[0042] In the above-mentioned example, although control of the pickup arms 9a and 1 0a measures distance with 
the best wafer 4 of a pile, or the spacer sheet 5 by the distance robot and is stopping the tip of the pickup arms 
9a and 10a in the location of the best wafer 4 of a pile, or the spacer sheet 5, it can also perform the following 
control. That is, it lays in the table of a device which descends or goes up by the thickness of a wafer 4 or a 
spacer 5 whenever receipt and drawing of a wafer 4 or a spacer 5 are performed at the body 2 of a container. 
Thereby, the location of the best wafer 4 of a pile or the spacer sheet 4 is always held at fixed height. Thereby, 
the pickup arms 9a and 10a are the always same height, and can perform receipt and drawing of a wafer 4 or the 
spacer sheet 5. 

[0043] In the receipt and drawing system mentioned above, since position control of the body 2 of a container 
and the wafer 4 grade is carried out correctly and they are conveyed by each conveyor and the carrier robot, a 
wafer 4 contacts body 2b at the time of the receipt to the body 2 of a container, and accident which this damages 
owing to does not happen. 
[0044] 

[Effect of the Invention] As stated above, the impact which the wafer by which the laminating was carried out is 
contained in a container in the condition of having been inserted into the elastic member, and is given to a 
container by the fall at the time of conveyance and vibration with the receipt structure of this invention is 
absorbed by the elastic member, what is transmitted to a wafer is prevented, and the physical breakage is 
prevented. 

[0045] Moreover, when the spacer sheet made to intervene between each wafer is made into conductivity, static 
electricity is not generated even if friction arises between a wafer and a spacer sheet in the vibration at the time 
of conveyance (or even if static electricity occurs, it does not stop in a container). Therefore, a forming [ in the 
wafer ] circuit does not receive damage by static electricity. 

[0046] Even if the structure where an adhesion condition with a wafer is not produced from the first, or an 
adhesion condition with a wafer produces a spacer sheet, when it considers as the structure of canceling this 
adhesion condition easily, on the occasion of the ejection from the container of a wafer, it does not mean that 
the wafer and the spacer sheet united with as, and the ejection activity of a smooth wafer can be done. 
[0047] Furthermore, by holding the layered product which consists of an elastic member, a spacer sheet, and a 
wafer from the upper and lower sides within said container, it is held stably, without each wafer causing a 
location gap mutually in a container, therefore breakage by contact of the wafer to a container inside and 
generating of static electricity by friction can be inhibited further. 

[0048] Furthermore, to the cylinder part of the container which contains a wafer, a slit can be formed, and a 
wafer can be easily contained in the cylinder part of a container by enabling it to enter the pickup arm of the 
receipt and drawing system which conveys a wafer etc., or a wafer can be easily taken out from the inside of 
this cylinder part. Consequently, when containing by handicraft conventionally, while the accident in which 
contact a wafer in a container and it is damaged is eliminated, working efficiency can be raised by leaps and 
bounds. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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[Drawing 5] 




[Drawing 6] 
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[Drawing 1 0] 
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^7 8K£9iR*ftX*iK:^^ ^x^4#iR*fl$ft£cD so 
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*an4?9 H9«. «UAX8tc*si> 
TM3><7 7 , 8H5CCt9:§2ft, *:<Dt»j 
~A9a(D5^KK£©#^9b£<i*&o 3>^T7 
±^ffii$nt<S^iA4W, C®Xa»»»9bCC 

-FSfcotCJfjW^r^a^BA, 6B£^#{*2 

coo3 9] c©<fc^cc«jassti-siRtt-as(ttiu^f' 
»2cc«, mite. mmn#v h i o*fctt^ft2Roc<t 

h5«, h 1 0©X2««»1 0 biC<fc5!R 

t-ai oatt, S»*»2«:»jiS3tifc^y ? h (0 

7m H62c, r^jVT&cD) Ccjror, V&MLtcX 
^-Vis- h 5 «:JR«^ra 2 e J£9& T?A 0 jAg HZ> C 

[0040]^ *aSP#*h9#S»U ^>-<T 
7±<D^x^4£®lFl, (08 CD^r^l/fct* 
^*7-A9a#I) % S«**2©±*CC8WiUfca 

(0 8CDH^r^L//cf ^^T ^7-A9 a#JS0 . 
t'7^7 7 7'7-A9 a<D5^£4X*ft£ftfl2 ertCcTft 

amotcx^-itis- 1 $ ±.<D&mbtc&m (* 

^4©fflk#«:WI»r* (0 9#M) o CO**(Ci, S 

«*(*2(dx»; ^2c, <t«^ft^x»; 9 h (07 r 
tt, #^2 c 3 r^T) ccj:^r. Jftao^^ h 9©f 

•;^7^7-A9 a«TK*r^Ci^pJtEift^ 0 ± 
iEb'^^T y^7-A9 aC0JR»flffiW2 ef^CC^^^T 
KMflPtt* JS*»»9bCc«W«B«i-b>^ (*-fe> 

a93El/fcfl[«rt9 ^7«^7-A9 a5fe«B«:ff±-r* 
J;«WtSCi«^^ £/c, f^7-^7-A 
9 a^fpaJtC h;l/^-fe>1f^:i9:^T, 3x/a4#*^ 

7^7-A9a^iaatSCH^^ 0 ^x^ 
4%tmistcmm*#y h 9«, «CW^ra2 ert^±# 
it (0 1 o#M) , ^{igtc^O, £09xsMft& 

[0 04 1 ] g«*^2rt(D^xyN4_htC«, 
«5Hn^9 h 1 0Ccj:or^^-if^- h 5*J0tt©» 

x^4«, 3£SKfSJi;**vr<,><o 2 5^(0^x^4^ 
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^©*w#5ET-r*. &*5> M<*3cc>ssttt, mie^x 

ftfc$x^4**arrSX«tt> JRttXg^jKCcSlff'r 

[ 0 0 4 2 ] JbESOMJrtt. Vy9TV?T-A9 
a, 1 0 a©»JfB». «#fifc©^<D£x^4$/ctt 

f^7^7-A9 a, 10 a <D5faS£a#fifc<D& 

^x^4^/c«X^-^5<D^^ffib^tft>n 
£fct>*GC, ^x^4*/c«X-<-^5(Dil^^/cWT^ 

Cti(cj:0, «#S;tacD^±cD^x^4$fcW:x 

ntCcfcO, f^7^7-A9a, 1 0 a fcd^ClsJD 

[0043 ] BjaOfcJRtt • KfflL^X^ACCfe^T 

^x^4^Sg*»2^<DJRttl9{c % H««2bK: 

[0044] 

<2>0 

[0 04 5] 3ffc. «^XM|fflCC^fi$l*S^-^^ 

s.^±x^-y-*s-b<Dmicmmifi*£cxb> msus 

CCttJkS&tttO . b^ot, £x^fc»JsS3*ifc© 

[0 04 6] X^-U*^- h£. -JiAiioWUfli* 
TC^^CS^ft^flt*. *fc«^x^<bCD85#««^ 



(7) «fP§^9- 1 29 7 1 9 

12 

fc<. R»^-?x^©Bl0tBbffi**?f^Ci*Jr& 
[0 04 7] 3 $$ttg|$t, X^-^ix-hfej:^ 

[0 04 8] 3 tfx^£iDUfrr*S8<D««CC. 

x^*im«pi4»6«jucRDti]rc&«tr»«. c© 
tS». S£*. *f»«cJ:or«li»rf6»*K:->x^ts 

[BB©IB#&iWB] 

[B 1 ] *^o^x^<oiRiW»«CCffll^nSiKm§ 
20 [B2] 01©^X7^iR^S^^^»rffiiUr^-r^IIJffi 

Br£>£„ 

[H3] ^^OiRttflBtO-W^m-r^aHr**. 
[H4] H3CC^W^^x^iRttl^«:*jW-6iRlttS«S 

[H6] 4x^£0««tt^ro«£D3««(r»4nft. 

30 mV$>*), (A) itmmicx.^tfxlfi&ijtZtiltX'^- 
VZs-b'bTikU, (B) »HH^6rtflBCc»»©*9 h 

[H7] #»E©2x/n©!B«! • ffiffl0^ffi3&sj£ffl3n 

[H8] H7©!^^^ACci:0^x^^a»K:jRjW 

[B9] H7©j«»^X^A{CJ:D^x^*SS«CJRtt 

[B10] H7fl0»as^'f A«cj:0^x^«:g:g«CJR 

40 Mifctt®m«mtniBrft&, 

1 ^x^JKWSS 

2 S^^ft 
2 a gjggtf 

2 b PfflfflS 
2ci-2c« 

2 d tt&K&ff 

2 e 

3 «* 
50 3 a RfifSiS 



(8) 



3 b 

3 c 
3d 
3 e 
4 
5 

5 1 
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mm 



* 5 2 
6A. 6B 
7. 8 
9. 1 0 
9a. 10a 
9 b, 10b 
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[0 1 ] 



[02] 
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2b 
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[06] [H7] 




[BIO] 
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